n-3 and n-6 polyunsaturated fatty acids have different effects on acyl-CoA:cholesterol acyltransferase in J774 macrophages.
The effects of incubating J774 mouse macrophages with different fatty acids on cholesterol esterification were investigated. In cells incubated with n-3 polyunsaturated fatty acids, the rate of cholesterol esterification was significantly reduced compared with cells incubated with n-6 polyunsaturated fatty acids or with oleic acid. This change in cholesterol esterification appears to be the result of reductions in the activity of acyl-CoA:cholesterol acyltransferase (ACAT) in the endoplasmic reticulum of the macrophages incubated with the n-3 polyunsaturated fatty acids. No differences in microsomal cholesterol were observed among cells incubated with different fatty acids. However, cellular cholesterol levels were lower in cells incubated with n-3 polyunsaturated fatty acids. In microsomes from cells incubated with n-3 polyunsaturated fatty acids, both the Km and the Vmax of ACAT were lower than in microsomes from cells incubated with n-6 fatty acids or oleic acid. These findings may explain some of the reduction in atherosclerotic lesions that are observed with dietary fish oils that contain high levels of n-3 polyunsaturated fatty acids.